Nerve growth factor (NGF)-mediated up-regulation of low-affinity NGF receptor gene expression in cultured basal forebrain cholinergic neurons from postnatal 3-day-old rats.
We examined the effect of nerve growth factor (NGF) on the expression of low-affinity NGF receptor (LNGFR) in cultured P3 basal forebrain cholinergic neurons, on which NGF acts to promote differentiation. Based on the results of the RT-PCR (reverse transcriptase-polymerase chain reaction) method, over a 2-fold increase in the LNGFR mRNA level was found in NGF-treated cultures compared with control cultures at one day after the addition of 100 ng/ml NGF. This increase was maintained for up to 3 days after the addition of NGF. The increase in LNGFR mRNA was found even at 1 ng/ml NGF (= 40 pM), indicating that the up-regulation of the LNGFR mRNA level in cultured cholinergic neurons occurred at an NGF concentration near the Kd value for the high-affinity NGF receptor. In addition, immunohistochemical staining showed stronger staining with a monoclonal anti-LNGFR antibody of the cholinergic neurons in NGF-treated cultures than those in control cultures. Our results suggest that NGF can up-regulate LNGFR expression at the mRNA and protein levels in cultured P3 basal forebrain cholinergic neurons and that this mechanism may play an important role in potentiating the effect of NGF on these neurons.